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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECIIeYnBAET N3YUCHHE IPYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-
HAayYyHOTo, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOECHHE HEOOXOAMMO MJIs
IPOAOJDKEHUs 00pa30BaHUs U B MOBCEAHEBHOM U3HU. Pa3BuTHe y oOyuaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOKICHUM U CYIIHOCTH alredpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMAaTUYECKON HAyKOW SIBICHUN W TPOIIECCOB
B INPUPOJE U OOILECTBE, POJM MATEMaTHYECKOIO MOJECIUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
U Ka4eCTB MBIILJICHUs, HEOOXOAUMBIX I aJanTaldd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpsl oOeceurMBAEeT pa3BUTHE YMEHHsS HaOJIOAATh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEHCTBUSL U BBIBOJIBI,
dopmynupoBats yTBepKAeHU. OCBOEHUE Kypca anreOpbl 00eCeYrBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYarolIMXCcs: OHH HCIOJB3YIOT JeAYKTUBHBIE H
WHAYKTUBHBIE pacCyXJIeHus, 00001IeHne U KOHKPETH3AIUI0, abcTparupoBaHue u
aHajmoruto. OOydeHue  anreOpe  mpeAmnoyiaraeT  3HAYUTENBHBIE  O0BEM
CaMOCTOSITENIBHOM ~ J1€ATEIBHOCTH OOYyYaIoLIUXCsl, IO3TOMY CAaMOCTOSITEILHOE
pellIeHne 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIIUIIA O0yUEHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» aisi OCHOBHOTO
o0uiero oOpa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTeIbHO-METOINYECKUE
auHUH: «Yucnaa v BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS H
HepaBeHCTBay, «DyHkummy. Kaxmas w3 STUX copepx aTelbHO-METOAHMYECKUX
JUHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYECHUS Kypca, B3aUMOJICHCTBYSI C
ApyTMMU €ro JMHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOydaroIMMCs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3W ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBhIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyJaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMaTudeckoro si3pika.  CoaepkaTenbHOHM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHHM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOW MJiA
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXxcs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JJIsI TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs
CBSI3aHO C pAaIMOHAJIbHBIMU M HMPPALMOHAIBHBIMU YHUCIaMH, (HOPMUPOBAHHEM



MIPEACTABICHUI O JEHCTBUTEIBHOM 4YHCJE. 3aBEPIICHUE OCBOEHUS YHCIOBOM
JIMHUU OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

ConeprxaHue ByX alreOpandecKuX JHHUN — « AJreOpandecKkre BhIpaKCHUS
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTEMaTUYECKOro armapara, HeoOXOAMUMOTro i pPEIIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTr0 001iero o0Opa3oBaHusl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. AJreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKHU Kak
A3bIKa JUISI TIOCTPOEHUS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUs MPOLECCOB H
ABJICHUM peanbHOrOo Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBINUICHUSA, HEOOXOAUMOro, B
YacTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, W OBJIAJIEHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
oOy4aroluMuCs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4YeCKOW MOJENU
JUTSL OMUCAHUsSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
n obuiectBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS
YMEHUS UCIIONB30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBIL.

CornacHo yueOHOMYy IutaHy B /-9 Kjaccax wu3ydaercss Y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CJIEAYIOIIUE OCHOBHBIE PA3AENbl COACPMKAHUS:
«Yucna W BBIUUCICHUA», «AJreOpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPABEHCTBa», « DyHKIUN.

Ha usyuenue yuebHoro kypca «Anredbpa» orBogutcsi 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 4Jaca (3 yaca B HeJIeli0).

Cpoxk peanuzanuu: 01.08.2023- 31.08.2026r.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BbIYUCTICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OJHOW (OPMBI 3aIUCH
npobeit k apyrou. IloHATHe palMOHANBPHOTO YHCIA, 3aluCh, CpaBHEHUE,
yHOPSIOUYMBAHUE  PAlMOHAIBHBIX  yucel. ApudMernyeckue ACHCTBUS C
palMOHAIBHBIMHA YMCIIaMu. PellieHue 3ajad U3 peaibHOW NMPaKTUKW HAa 4acTH, Ha
Ipoow.

Crenenp ¢ HaTypajdbHBIM TOKa3aTelieM: OMpeaeleHue, mnpeoOpa3zoBaHHe
BBIPKEHHI HA OCHOBE OIPEAEIICHUs, 3auch 00apmMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3JO0KEHHE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HuCJe TMpsMas ©  oOparHas
IIPOIIOPLIMOHAIIEHOCTH.

AJiredpanyecKue BbIPaKeHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUA ¢ IIEpEMEHHON. [lonmycTumble
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXTY BEIMYMHAMU B BUJE
dopmynsl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TpaBWIa MPeoOpa3oBaHUs CyMM U
POU3BE/ICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBOMCTBA CTENEHN C HATYPAIBHBIM ITOKA3ATEIEM.

OnHowiensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOIOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXXEHHs: KBaapar
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHune
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHMs, TMpaBuUia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBlI€HUE YpABHEHUN IO
YCJIOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3371a4 C OMOILBIO YPABHEHUI.

JIuneitHoe ypaBHEHUE C IBYMs MEepEeMEHHbIMU U ero rpaduk. Cucrema IByx
JIMHEMHBIX YpPaBHEHUW C JBYMS IEpEeMEHHbIMU. PemeHune cucreM ypaBHEHHUM
crocoboM moACcTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHUM.

DYyHKUMHU



Koopaunara Touku Ha npsamon. Yucnoseie npomexyTku. PaccrosiHne mexny
IBYMs TOYKaAMU KOOPJAHNHATHOMN MPSIMOIA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM miockocTu. [Ipumepsl rpagukoB, 3aaHHBIX GOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBUcUMOcTed. Ilonstue ¢yukmuu. I'padux
¢ynkuuu. CoiicTBa hynkuuii. Jluneiinas pynkuus, e€ rpapuk. ['paduk dyHkumum
y = [x|. I'padudeckoe pemieHne IUHEWHBIX YpPaBHEHHH W CHUCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yucaa 1 BbIYUCTICHUA

KBagpatueiit kopenbr u3 uwucna. [loHstue 00 wuppalvoOHAIHLHOM YHCIIE.
JlecaTruuHble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBOMCTBAa apu(METHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCJIEHUAM. [[eliCTBUTENbHBIC YUCIIA.

Crenens C 1enbIM ITOKa3aTeneM U e€ cBoiicTBa. CTangapTHas 3alKUCh YHCIA.

AJiredpanyecKue BbIPaKeHUs

KBampaTHbiii  TpéXuieH, pa3joKeHUE KBAAPATHOTO  TpEXUIEHAa Ha
MHOXHUTEJH.

AnreOpaudeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpandeckoil apolwu.
CrnoxeHue, BbIYUTAHHE, YMHOXXEHHE, JE€JICHUE alreOpandecKkux ApoOeH.
PannoHnanbHble BhIpaXKeHUS U UX TPE0Opa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMs MEPEMEHHBIMU U CUCTEM
JIVHEMHBIX YPaBHEHUW C JBYMsI II€pEeMEHHbIMHU. [IpuMepnl peleHus Ccucrtem
HEJIMHEWHBIX YPAaBHEHU C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a1a4 aIreOpandyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEMHbBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DYyHKUMHU

[Tonsitne ¢ynkmuu. OOnacTh ONpeneieHUs] W MHOXKECTBO 3HAYCHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynkmuu. Urenue cBorictB ¢pyHkmuu mo e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIMMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.



OYHKIUK, OMUCHIBAIOINE TPSIMYI0 H OOpaTHYH MPOTOPIHUOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN B CUCTEM YpaBHEHHMA.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PanmonanpHpie 4ncna, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIC ApoOr. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, ICUCTBUTEIbHBIC YHCIA
Kak OECKOHEUYHbIE JeCATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSIMOM.

CpaBHEHHE JIEWCTBHUTENIBHBIX YHCEN, AapU(PMETUUYECKUEe JEHUCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[TpuOnmxE€HHOE 3HaUECHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOe ypaBHEHHME. PelleHHMe ypaBHEHUH, CBOISAIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHNN, CBOIAIINXCS K KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUM TPEThEU U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEMHBIX YPaBHEHUU C JBYMs IIEPEMEHHBbIMU. Penienne cucremM AByX ypaBHEHU,
OJIHO M3 KOTOPBIX JWHEWHOE, a JIpyroe — BTOpoil cremeHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a/1a4 aireOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOW INEepeMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. KBagpaTHble HepaBEHCTBA.
I'padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
NIEPEMEHHBIMHU.

DyHKIUU

KBagpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| u ux
CBOMCTBA.

Yuci0BbIE 0CIEA0BATEIHHOCTH U IPOTPECCUH



[ToHaTHEe YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WiIeHa.

Apudmernueckas U reoMmerpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N3obpaxkenne uaeHOB apuMETHUECKONW M TI'€OMETPUYECKOW IpOorpeccuid
TOYKaAMU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIbHBIM POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE pe3yabTaThl OCBOEHUS NPOrpaMmbl ydyeOHOTO Kypca
«Anre0Opa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

IPOSIBJICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSALIEMY POCCUHCKOU
MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHUSM  POCCUMCKHUX
MaTeMaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IrpakJaHUHA U PEeau3aliu €ro
1paB, NPEACTABICHUEM O MAaTEMATHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHUI, IPOLEAYp T'PaKJaHCKOro oOliecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO S3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKHUM NPHUMEHEHHEM JOCTKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOodecCHOHATbHON
JESITeIbBHOCTY M Pa3BUTUEM HEOOXOJUMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM H
IOCTPOECHUEM MHAMBUAYAIBHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIUTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyX JCHHUW, YMEHUIO BHUJIETb
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O IO3HAHUSI:

OpMEHTalMel B JEATEIBHOCTM Ha COBPEMEHHYI0 CHCTEMY HAy4HBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOBI U
oOuiecTBa, TMOHMMaHUEM MaTEMaTHYECKOW HayKd Kak c¢epbl YeIOBEYECKOM
NEATEIIbHOCTH, ATANoB €€ pa3BUTUS W 3HAYMMOCTH ISl PA3BUTHUS LMBWIM3ALNH,
OBJIQZICHUEM S3BIKOM MAaT€MaTUKH U MAaTEMATUYECKON KyJIbTYpOW KaK CPEICTBOM
MIO3HAHHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEAOBATEIbCKOU
NEATENBHOCTH;



6) ¢u3nueckoe BocmUTaHUE, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO NPHUMEHATh MaTEeMAaTUYECKUE 3HAHUs B HMHTEpEcax CBOETO
3I0pOBbS, BENEHUS  370pOBOro  oOpasa KU3HM  (310pOBOE  IHUTAHHE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATHH U OTHbIXa, peryisipHas (uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcur, NpPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAaKOT'O K€ IIpaBa JIPyroro 4eJloBeKa;

7) 3KOJI0OTHYECKO€e BOCIIUTAHNE:

OpUEHTalMEel Ha NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU U pEelIeHUs 3a]1ad
B 00JacTH COXpaHHOCTH OKpY’Kalolled cpeipl, IUIAHUPOBAaHUS TOCTYNKOB H
OLICHKM HUX BO3MOXKHBIX IOCJEACTBUU I OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel X PeLeHus;

8) apanTauusi K M3MEHSIOIUMCS YCJIOBHSIM COIHAJIbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBHCSA y APYTHUX Jtojed, NpuoOpeTarb B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHWWA, B TOM YHUCIE
(hopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHus U AeHCTBUA, (HOPMYIUPOBATH W OLIEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIABIITH M XapaKTEPH30BaTh CYIIESCTBCHHBIC MPU3HAKH MAaTeMaTHUECKHX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXKIYy MOHATHAMH, (DOpMyIHpOBaThH
OmpeneicHUs]  IMOHATHW, YCTAHABIIMBAaTh CYIICCTBEHHBIM  IPU3HAK
Kinaccuukanuu, OCHOBAaHWS Il OOOOIIEHUS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH W MPeoOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIC W OTpPUIIATEIbHBIC, CAMHUYHBIC, YacTHBIC W OOIIue,
YCIIOBHBIC;



BBIABJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEpPHOCTH,  B3aMMOCBSA3M U
npotuBopeursi B (akTax, JaHHBIX, HAOIIOJAEHUSX U YTBEPXKICHUSX,
npeayiaratb ~ KpUTEpUM  JUISI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTHUBOPECUMH;

JenaTh BBIBOABI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHH;
pazouparh JI0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKJICHUM (TIPsSMbIE U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSATEILHO HECJIOXKHbBIE J10KA3aTelIbCTBA
MaTEeMaTU4YeCKUX (PaKkTOB, BBICTpAWBATh aAPryMEHTALUI0, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMPATh CIOCOO perieHuss ydyeOHOW 3agaun (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHMS, BBIOMpPATh HauboJee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(opMynHpoBaTh BOMPOCHI, (PUKCHPYIOLIUME MPOTHUBOPEUYUE, NPOOIEMY,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJUTH 10 CaMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOMXHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHME IO  YCTAHOBJICHMIO
OCOOCHHOCTEHI MAaTEeMaTHYCCKOTO OOBCKTa, 3aBHCHMOCTCH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSTENbHO (OPMYIMPOBATH 000OIIEHHS] U BBHIBOJABI IO PE3YJIbTaTaM
MPOBEAEHHOIO HAOIOJIEHUSA, HUCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOKHOE pPAa3BUTHE MPOLIECCa, a TAKXKE BbIJBUTATh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIUU, ITAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (GOpMY TMPEACTaBICHUS WHPOPMAMA UM WUTFOCTPUPOBATH
pellaemMble 3ajlayd  CXeMaMH, JuarpaMMaMH, WHON rpadukod u HX
KOMOHHAITUSMU;

OIICHWBATh HAA&KHOCTh WMH(OpPMAIMK TIO KPUTEPUSM, MPEIIOKESHHBIM
yaHuTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:



BOCHPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMH U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a]]aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/1aeMOil TEMBI,
po0OJIeMBbl, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJIEH, HAIICICHHBIE HA TIOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXACHHSIMH JAPYTHUX
YYaCTHHUKOB JHMayora, OOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOPPEKTHOI (opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
NpEICTaBIsATh  pPEe3yibTaThl  peUIeHWs  3aJaud,  JKCIEPHUMEHTa,
UCCIENOBAHMs,  IPOEKTa,  CaMOCTOSTENIbHO  BbBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayuTOpUH;
MOHMMAThb W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHANBUAYAIbHONH palbOThl TpU pPEIICHUH YYEOHBIX MAaTeMaTHYECKUX
3aj1ady;

OPUHMUMATh LEJIb COBMECTHON AESITENBbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOM paloOThI, pacmpeneisiTb BUAbBI pPadOT, JOTrOBapUBATHCH,
00Cy>XIaTh POIIECC U PEe3ybTaT pabOThl, 0000IaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JApYTUE), BBINOJHATH CBOK YacTb
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU YIEHAMU KOMaH/bI,
OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranuzanus:

CaMOCTOSTENIbHO COCTAaBJAThH IJIaH, AJITOPUTM PELICHUs 3aJadyu (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATH
BapUaAHTHI pElIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHbBINA MHTE/JIEKT:

BJIaJeTh CIOCOOaMU  CaMOMNpPOBEPKHU, CAaMOKOHTPOJS Ipolecca U
pe3yJibTaTa pelIeHus MaTEMAaTUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPU PELICHUU
3a7a4d, BHOCUTHb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIIBHOCTU ITOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WJIM HEIOCTHKECHUS LIEIIH,
HAXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIbTATBI

K xoHiy oOyueHuss B 7 KJjacce OOy4aroluMics TMOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BbIYUCTICHUA

BrImonHsITh, codyeTas YCTHBIE W MHChbMEHHBIE MPUEMBI, apu(hMETHUCCKHE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3Ha4YeHHs] YMCIOBBIX BBIPAXKECHHM, MPUMEHSATh Pa3sHOOOpa3HbIC
CIoCcOObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OoT oxHON (POPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIC YHCIIA.

OKpyIJsITh yncnia.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHH
YUCJIOBBIX BBIpaKCHUM. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIIIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  pPa3l0KEHUE HAa  MHOXHUTEIH
HATypaJIbHBIX YUCET.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, NPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aa4 C Y4ETOM OTPAaHMYCHHI, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpruBaeMbIX OOBEKTOB.

AJiredpanyecKue BbIPaKeHHUs

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuasa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMPHU 3aJaHHBIX 3HAUYCHUIX
NEPEMEHHBIX.

BoeimonasaTe mpeoOpa3oBaHUs — LETIOTO  BBIPAKEHHUS B MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT, YyMHOXKEHHME OJIHOWJIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBbI U KBaJipaTa pa3HOCTH.

OcCylIEecTBIIATh PA3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIH C MOMOULIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKUA CllaraeMbix,
NpUMEHEHHUs (HOPMYII COKPAILEHHOTO YMHOKEHUSI.

[IpumeHnsaTh npeodpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMHM IOKAa3aTEIAMU IS
peoOpa3oBaHUsl BHIPAKCHUI.



YpaBHeHHs M HEPaABEHCTBA

Pemars JMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHSA INPaBUIA
nepexoa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepaTs, sABiseTcs
JIX YUCJIO KOPHEM YpaBHEHHS.

[IpumeHnsaTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEUHBIX YpaBHEHUN U UX
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBIAIOMIUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JHUHEHHOTO YypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPHUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cuctemsbl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpauIecKu.

CocTaBisATh W pellaTh JIMHEWMHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPIPETHUPOBATb B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4 MMOJTYyYECHHBIN pe3yJIbTar.

DYyHKUMHA

N300pakaTh Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIIKE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3aMIACHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyeckoMm si3bIKeE.

OTtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHaiM3a WH(OpMmaIuwy,
U3BJICKATh U UHTEPIIPETUPOBATH MHPOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEH.

K xoHiy oOyuenuss B 8 kJiacce OOy4aroNIMiiCSd MOJYYHUT CIEAYIOIIUE
MpEAMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCTICHUA

Hcnonb30BaTh HayalbHbIE MPEACTABICHHUS O MHOXKECTBE ACHCTBUTEIBHBIX
YUCEeN ISl CPABHEHMSI, OKPYTJICHUS U BBIUMCICHUHN, N300paxaTh NCUCTBUTEIHHBIC
YyCJia TOYKaMH Ha KOOPAUHATHOM ITPSIMOM.

[IpuMeHATh TIOHATHE apU(DMETHUECKOTO KBAJPATHOTO KOPHS, HAaXOIWUTh
KBaJpaTHbIE KOPHH, WCIONB3YS TPU HEOOXOTUMOCTH KaJbKYJSITOP, BBITOIHSATH
nmpeoOpa3oBaHUs BBIPAKECHUM, COJEPKAIIUX KBaJApAaTHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OONBIIAX U MAJBIX YUCET C MOMOIIBIO JECITHIHBIX
npoOeii u creneHeit uucna 10.

AJiredpanyecKue BbIPaKeHUS

[IpuMeHATh TOHATHE CTENEHM C IeJIbIM  [OKa3aTesleM, BBINOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIIUX CTETICHU C IEJIbIM ITOKA3aTEeIeM.

BrINONMHATE TOXAECTBEHHBIE MPEOOpa30BaHUSI PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackinanpiBaTh KBaJipaTHBIM TPEXUWICH HA MHOXKHUTEIH.

[TpumeHsaTh mpeoOpa3oBaHus BRIPAKCHUM IS PEIICHUS PAa3INYHbIX 3a71ad U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEAIbHON MPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

Pemats nHEHBIE, KBAIpAaTHBIE YPABHEHUS W PallMOHAIbHBIC YpPaBHEHMUS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUN U CHCTEM yYPAaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TI'padUyecKuX MpeCcTaBiIeHUN (YCTaHABIUBAThH, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUN PEIICHUS, €CIM HUMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpanydeckoit
MOJEIA C TIOMOIIBKD COCTaBJICHHUS YPAaBHEHUS WM CHCTEMbI YPaBHEHMIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4yl MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITH CBONCTBA YMCIIOBBIX HEPABEHCTB I CpPaBHEHUS, OIICHKH,

pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, 1aBaTh

rpauyuecKkyr0 WITIOCTPAIIMI0 MHOXECTBA PEHICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOYyHKIUHA

[ToHumaTh ¥ HUCHOJIB30BaTh (PYHKIIMOHAIBHBIE MOHSATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYCHUS), OMPENEATh 3HAYCHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIIUHU TI0 €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX GYHKIIUNA BUA:

y = kIx, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOICTBA YHCIOBON
byHKIIMU 110 €€ TpaduKy.

K xoHiy oOydenuss B 9 kJiacce OOyYarONIMICA TMOJYYHUT CICAYIOIIUE
peAMETHBIE PE3YJIbTAThI:

Yucia 1 BbIYUCTICHUA

CpaBHUBaTh U YHOPSIAOUMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHKCIA.

BreimonasaTe  apudmerndeckue ACUCTBUS € palMOHATBLHBIMH  YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATh BBIUYMCICHUS C
UppaIMOHATBHBIMU YUCIIAMHU.



HaxonuTte 3HaueHusi cCTeneHEW C LENbIMU [OKa3aTelsIMU U KOPHEW,
BBIYUCIISIT 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTENBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHEiiHbIE W KBaApaTHbIC YpPaBHEHUS, YPAaBHEHUSI, CBOJSIIMECT K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHATIEHBIE YPaBHCHHUS.

Pemate cuctembl IBYX JHMHEHWHBIX YpPAaBHECHHH C JABYMS IE€PEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBISETCS JTMHEUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJIreOpamdeckuM CHoco0OM C  MOMOIUIBIO
COCTAaBJICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHMH C ABYMS IIEPEMEHHBIMU.

IIpoBoaNTh MpOCTEMIINE UCCIACAOBAHUS YPABHEHUN U CUCTEM YpaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpapuUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUW PEIICHUS, €CJIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPaBEHCTBA, H300pakaTh
pelliecHuE HEPABEHCTB HAa YHCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMKUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPU PEIICHUHN PA3IUYHBIX 33]1a4.

DYyHKUNH

Pacno3naBaTh (pyHKIIMM W3Y4YeHHBIX BHJIOB. Iloka3piBaTh cXeMaTHYECKH

pAacIoIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB GpyHKIui Buga: Y = KX, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBUCUMOCTH OT
3Ha4YCHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh 1 M300pakaTh CXEMATHUYECKH I'paQUKUA KBaJApPaTUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBagpaTuyHy0 QPyHKIHIO 110 GopMyIie, IPUBOAUTH IPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/i0BbIe NMOCJI€10BATEJILHOCTH U MPOTPecCHu

PacrioznaBath apudmMeTHyecKyr0 M TE€OMETPUYECKYI0 MPOTPECCUH TpU
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbINONHATE  BBIUMCIIEHUST C  UCHOJb30BaHHWEM (opMmyl N-ro  4jeHa
apu(pMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTe WieHbl MOCIEAOBAaTEIbHOCTH TOYKAMH Ha KOOPJAMHATHOU
IJIOCKOCTH.



Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEILHOCTSIMUA, B TOM
qrClie 337a9d U3 PEeATbHOMN JKMU3HH (C MCIIOIB30BAHUEM KaIbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM u¢posBbie
Ne i/ P Konrpoubueie | IIpakrnyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna 1 BeIUKCiIeHUs. PalinoHa bHbIE o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Aunred 27 1
JFCOPAITCCKHE BhIPANKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 1
¥ paBHCHHS U HEPABEHCTBa https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATS! 1 rpagHKH. PyHKIHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHE 1 0000MmeHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
Bu6mmoreka [IOK
1 q .K 1
ncia v BeraucieHus. KsajgpatHaele KOpHH 5 https://m.edsoo.ru/7f417af8
5 Yucna u Berauciieanss. CTEIeHb C 1eTbIM 7 bubmuorexa [JOK
MoKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BIPaKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnunoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bu6nmnoreka [IOK
YPaBHEHH https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
8 o . 5
YHKUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
9 o 4 9
ynKuH. ucaoBsIe pyHiuiH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 000 6 1
OBTOPEHEHE H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
1 Uucna v BeruncieHus. JleicTBUTeIbHbIE 9 bubmmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHMUS C 14 1 bubnnoreka [IOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnnoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 v .H 16 1
paBHEHHS M HepaBeHCTBa. HepaBeHcTBa httos://m.eds00.ru/7f419d08
bu6nmmorexa [IOK
5 o 16 1
YHIKIHH https://m.edso0.ru/7f419d08
bu6nmmoteka [IOK
6 YucioBbBIE TTOCIIEN0BATEILHOCTH 15 1 httos://m.eds00.ru/7£419d08
[ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS bubmuorexa [JOK
7 . 18 1
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
















YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* AnreGpa, 7 kimacc/ MakaperaeB FO.H., Munaiok H.I'., Hemikos K.U. u apyrue;
non peaakuueit TemsikoBckoro C.A., AkimoHepHoe o0miectBo «M3aaTenbeTBo
«IIpocsenienne»

* AnreGpa, 8 kiacc/ MakaperueB FO.H., Munaiok H.I'., Hemikos K.W. u apyrue;
nox penakuuent TensaxoBckoro C.A., AkuroHepHoe 0011ecTBo «M3narenbeTBo
«lIpocsemienne»

» Anre6pa, 9 kirace/ Makaperae F0.H., Munmrok H.I'., Hemkos K.U. u npyrue;
non penakiueit TemsikoBckoro C.A., AkimoHepHoe o0miectBo «M3aaTenbeTBo

«IIpocsemenne»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

Mep3snsk A.T'., ITonouckuit B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E.,
Hunaktuyeckue Mmatepuanisl, Anredpa, 7 kiaacc, O011ecTBO ¢ OrpaHUYEHHON
otBeTcTBeHHOCTHIO "M3naTensckuii nentp BEHTAHA-T'PA®"; AkiinonepHoe
obmectBo "N3narenscTBO [IpocBemienue";

Mepznsik A.T'., [Tononckuii B.b., Axkup M.C.; noxa pegakuueit [lonoasckoro
B.E.,

Junaktuaeckue Mmatepuansl, Anredpa, 8 kiacce, OOIIECTBO ¢ OrpaHUYCHHOMN

otBeTcTBEHHOCTHIO "M3narensckuii ientp BEHTAHA-I'PA®"; AkunonepHoe



obmectBo "MU3narensctBo [IpocBeiienue";

Mepzmsik A.T'., [Tononckuii B.b., SAxkup M.C.; noxa peaakuueii [lonoasckoro
B.E.,

Junaktudeckue MaTepuansl, Anredpa, 9 kinace, OO1IECTBO ¢ OrpaHUYCHHOM
oTBeTcTBeHHOCTHIO "M3narensckuii nentp BEHTAHA-TPA®"; AkurioHepHoe

obmectBo "N3narenscTBO [IpocBemienue";

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" denepanbHbIi MOpTal.

2. www.school.edu - "Poccuiickuii 0011e00pa3oBaTebHbIN mopTan'.

3. www.school-collection.edu.ru/ Exunas komekius muppoBbIX
00pa3oBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOJIBHOTO YUHUTENSI MATEMATUKH
JlokymeHTarusi, pabodre MaTeprabl Uil yYUTeNsE MaTeMaTUKH

5. www.it-n.ru"Cetb TBOpUECKUX yunuTENICH"

6. www.festival.1september.ru decTrBaiis megarornyeckKux uaei


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/




